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Abstract: 
The prospective benefits and drawbacks of surgical and percutaneous tracheotomy, indications for surgery are 
reviewed. Comprehensive review of literature was performed using medical electronic databases such as 
MEDLINE, and EMBASE, articles concerned with Indications and surgical technique tracheostomy published up to 
November 2018 were recruited. Tracheotomy procedure is a commonly performed treatment. Management of 
tracheotomy is necessary to avoid difficulties. A lot of patients going through tracheostomy are seriously sick and 
even small complications of the intervention can result in serious consequences in their already unpredictable 
wellness problem. There is still discuss on optimum timing and strategy of tracheotomy. Studies comparing early 
versus late tracheostomy recommend morbidity benefits that include less nosocomial pneumonia, shorter 
mechanical ventilation and shorter stay in the ICU. In critically ill grown-up patients calling for long term 
mechanical ventilation, tracheotomy performed at an onset (within the very first week) may reduce the duration of 
synthetic ventilation and length of remain in intensive care. Percutaneous dilatational tracheotomy (PDT) seems a 
minimum of as safe as surgical tracheotomy (ST) as measured in terms of peri-procedural difficulties. 
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INTRODUCTION: 
Tracheostomy is one of one of the most frequently 
executed procedures in intensive care medicine [1]. It 
is considered to be a safe method to accomplish 
adequate ventilation for patients who deal with a 
blockage of the top airway or that need long-lasting 
ventilation [1]. 
 A couple of different approaches are available for 
the formation of a tracheostoma: first, referred to as 
very early as 1909, open surgical tracheotomy (ST), 
which is predominantly done by surgeons, and 
second, primarily defined in 1985, the interventional 
strategy of percutaneous dilatational tracheotomy 
(PDT), which is executed by surgeons, internists, and 
anesthetists [2]. For the PDT, six different strategies 
that are frequently carried out can be identified: 
balloon dilation tracheostomy (BDT), guide wire 
dilating forceps (GWT), numerous dilator 
tracheostomy (MDT), rotational extension 
tracheostomy (RDT), single-step expansion 
tracheostomy (SSDT), and translaryngeal 
tracheostomy (TLT) [3]. 
Both the operative and the percutaneous dilatational 
strategies give advantages and downsides. Some 
issues which can compromise the airway, such as 
technological difficulties, paratracheal insertion, 
tracheal laceration, pneumothorax, loss of airway, 
and hemorrhage, tend to be uncommon for the 
operation but most likely in the percutaneous 
procedure. Accordingly, the medical strategy seems 
advantageous with regard to the airway safety and 
security. On the other hand, stoma swelling, and 
infection may be much rarer when PDT is carried out 
[4]. 
ST instantly safeguards the freshly well-known 
accessibility to the airway. In case of a dislodged 
tracheal cannula, a re-intubation is conveniently 
possible. In contrast, the PDT is carried out through a 
small skin cut complied with by different dilatational 
systems and insertion of the tracheal cannula. 
Disadvantageously, in case of unexpected 
misplacement of the tracheal cannula, a re-intubation 
using the freshly achieved accessibility could not be 
possible [5]. Thus, the lethal situation that the patient 
cannot be securely ventilated may take place. 
Nonetheless, time, initiative, aggravation, and the 
requirement to transfer the critically sick patients to 
the operation theater (which is not needed for the 
percutaneous approach) have actually been debates 
against ST. But by now, it has been demonstrated that 
both PDT and ST can be securely performed at the 
bedside by seasoned, competent experts [6]. 
Countless typical late issues are observed equally 
commonly with both techniques, such as tracheal 
stenosis, tracheal fistulas, and tracheomalacia [6]. 
As a result, there is difference relating to which 
approach provides the exceptional benefit/risk 
proportion for critically ill patients. 
Until now, the option of technique is largely made by 
the preference of the surgeon and not by evidence, as 
proof for the technique with the very best parameters 
of security is poor and  
Tracheostomy is one of the most commonly 
performed operations in seriously sick intensive care 
unit patients calling for long-term mechanical 
ventilation. Both surgical tracheostomies (STs) and 
percutaneous tracheostomies (PTs) are used in 
existing medical method; but heretofore, the ideal 
technique of executing tracheostomies in critically 
sick patients remains unclear. The prospective 
benefits and drawbacks of surgical and percutaneous 
tracheotomy, indications for surgery are reviewed. 
METHODOLOGY: 
Comprehensive review of literature was performed 
using medical electronic databases such as 
MEDLINE, and EMBASE, articles concerned with 
Indications and surgical technique tracheostomy 
published up to November, 2018 were recruited. 
Restriction to only English language articles were 
applied in our search strategy.  
DISCUSSION: 
• Terminology and Definitions 
The following terms and interpretations are used. 
Term tracheostomy, describing a tracheal opening 
with attachment to the skin, tracheotomy refers to any 
treatment that includes opening the trachea 
(momentary opening). A tracheostomy is a procedure 
that exteriorizes the trachea to the skin of the neck, 
generating an extra permanent fistula/opening. A 
tracheostoma is a permanent opening into the trachea 
via the neck; it likewise describes the opening after 
permanent laryngectomy. 
• History of Tracheostomy 
The very first known representation of tracheostomy 
is from 3600 BC, on Egyptian medicines [7]. 
According to legend, Alexander the Great utilized his 
sword to open the airway of a soldier choking from a 
bone lodged in his throat. The writings of Aretaeus 
(2nd century AD) and Galen (2nd to 3rd century AD) 
paper tracheostomy carried out by the Greek doctor 
Asklepiades concerning 100 BC. Extra contributions 
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of middle ages Islamic doctors to the history of 
tracheostomy have been described just recently. The 
initial clinical dependable description of successful 
tracheostomy by the surgeon who did it was by 
Antonio Musa Brasavola in 1546, for alleviation of 
airway obstruction from enlarged tonsils [8]. From 
1546 to 1833, only 28 effective tracheostomies were 
reported, and almost all were for relief of top airway 
blockage. In the early 20th century, tracheostomy 
was made much safer, and the technical elements of 
the treatment were improved and described in detail 
by the renowned physician Chevalier Jackson [9]. 
Tracheostomy was consequently used thoroughly 
throughout the polio epidemic.At current, 
tracheostomy is a lot more commonly used for long 
term mechanical ventilation rather than for top 
airway blockage. 
 
• Indications for Tracheostomy 
General indicators for the positioning of 
tracheostomy consist of acute respiratory system 
failure with the anticipated need for long term 
mechanical ventilation, failure to wean from 
mechanical ventilation, upper airway obstruction, 
difficult airway, and copious secretions (Table 1) 
[10]. One of the most usual signs for tracheostomy 
are (1) acute respiratory system failing and need for 
extended mechanical ventilation (representing two 
thirds of all cases) and (2) traumatic or catastrophic 
neurologic insult needing airway, or mechanical 
ventilation or both. Upper airway obstruction is a less 
typical indicator for tracheostomy. 
The most common factor for tracheostomy in the 
ICU is to give accessibility for extended mechanical 
ventilation. Observational researches record that 10% 
of mechanically aerated patients undertake 
tracheostomy, however there is significant variability 
when it comes to optimal timing and optimal patient 
option [11]. 
There is also substantial unusual variation in the rates 
of tracheostomy in injury patients with acute 
respiratory failure. In a research of 17,523 subjects 
from the National Trauma Data Bank, for 24% of 
subjects (n= 4,146) that undertook tracheostomy, the 
mean tracheostomy rate across centers was 19.6 per 
100 hospital admissions but varied from 0 to 59. 
Subject characteristics made up only 14% of the 
difference throughout centers. This research study 
highlighted the need for well-conducted randomized 
tests to identify optimum indicators for tracheostomy 
in adult injury patients [12]. 
Table 1. Indications for Tracheostomy [10] 
Prolonged intubation 
Facilitation of ventilation support/ventilator weaning 
More efficient pulmonary hygiene (ie, managing secretions) 
Upper airway obstruction with any of the following 
      Stridor, air hunger, retractions 
      Obstructive sleep apnea with documented arterial desaturation  
      Bilateral vocal cord paralysis 
Inability to intubate 
Adjunct to major head and neck surgery/trauma management 
Airway protection (neurologic diseases, traumatic brain injury) 
 
• Procedural notes 
Both the OS and the PDT require similar anesthesia, 
analgesia, positioning and clean and sterile preparing. 
The patient is located supine with a bolster put 
transversely behind the shoulders to extend the neck 
and supply optimal direct exposure (unless the patient 
calls for cervical spine precautions). The head of the 
bed is typically raised 15 °- 20 ° to lower venous 
engorgement. Pre-procedural antibiotics are typically 
not given [13]. 
Open surgical technique 
A 2- 3 cm upright or straight skin cut is made 
midway between the sternal notch and thyroid 
cartilage material (approximate degree of the 2nd 
tracheal ring) [14]. After division of the skin and 
underlying platysma, blunt dissection is proceeded 
longitudinally. Separation of the strap muscles (i.e., 
sternothyroid, sternohyoid) and lateral retraction 
exposes the trachea and overlapping thyroid isthmus. 
The isthmus may be mobilized and pulled back 
superiorly or divided. Neighboring vessels can 
hemorrhage substantially, and hemostasis is 
accomplished with electrocautery or stitch ligation. 
Pretracheal fascia and fibrofatty tissue are removed 
bluntly and the 2nd to fifth anterior tracheal rings can 
be pictured. A cricoid hook can provide higher 
traction on the trachea, thus enhancing direct 
exposure. Lateral tracheal stay sutures at the third or 
fourth tracheal rings can provide lateral traction and 
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stabilization and aid to specify the stoma [14]. 
When hemostasis and direct exposure are maximized, 
the trachea is opened up and down or transversely 
with a scalpel (electrocautery is now contraindicated-
- see complications section) [13]. A distally based 
tracheal-wall flap (Bjork flap) may be created or an 
area of the former tracheal wall surface got rid of. 
Pole retractors in the stoma keep patency, and the 
endotracheal tube is withdrawn under straight vision. 
A suction catheter placed into the open airway can be 
used as an overview for tracheostomy tube insertion. 
Correct positioning is confirmed by straight 
visualization, end-tidal CO2, simplicity of ventilation 
and sufficient oxygen saturation [14]. Adaptable 
video clip bronchoscopy uses adjunctive 
confirmation and helps bronchial clearance. 
Percutaneous dilational technique 
Numerous exclusive methods exist, but all use a 
modified Seldinger strategy. Concomitant 
bronchoscopy adds a "tracheal view" that aids 
rearrange the endotracheal tube (ETT) above the cut 
and assists to visualize needle placement and 
subsequent stomal dilatation. Bronchoscopy can 
likewise decrease posterior tracheal wall surface 
injury, verify tube placement and help airway toilet. 
It is as a result highly suggested [15]. 
The cricoid is palpated and a 2-cm transverse skin 
incision made at the level of the 2nd tracheal ring. 
Blunt vertical dissection is followed by tracheal 
puncture with a 22-gauge seeker needle complied 
with by a surrounding 14-gauge needle linked to a 
saline-filled syringe [15]. Goal of bubbles suggests 
proper tracheal puncture. This leads to guidewire 
insertion complied with by needle removal. 
Subtle distinctions currently identify the methods of 
developing a stoma. The Ciaglia technique makes use 
of sequential tracheal dilators (Cook Critical Care 
Inc.) over the guidewire. Variants of this include the 
Per-fit percutaneous tracheostomy introducer 
collection (Smiths Medical) and the Percu-Twist 
(Meteko Instrument). Conversely, the Blue Rhino 
method (Cook Critical Care Inc.) employs a solitary 
large tapered dilator. The Portex Griggs guidewire 
expanding forceps technique (Smiths Medical) makes 
use of dilating forceps over the guidewire. The 
Fantonitranslaryngeal technique (Mallinckrodt) 
requires retrograde passage of a wire parallel to the 
ETT. The tube is after that affixed to the wire. By 
drawing the wire and using electronic 
counterpressure, the tube is introduced orally and put 
via the former tracheal wall [16]. Regardless of 
strategy, current empirical information suggest 
routine radiography has low yield and hardly ever 
adjustments management [16]. 
• Timing of tracheotomy 
Timing of tracheotomy is influenced by the signs for 
the procedure. Because similar high-volume, low-
pressure cuffs are made use of on both endotracheal 
and tracheotomy tubes, the decision regarding the 
most suitable time to perform tracheotomy in patients 
undertaking artificial ventilation balances two 
complications: the chance of substantial laryngeal 
injury with the proceeded use an endotracheal tube 
versus the regularity of surgical and stoma-related 
complications following tracheotomy. There has 
actually been one organized review and meta-
analysis on this subject [17]. 5 research studies with 
406 individuals were analysed. Early tracheotomy 
considerably decreased duration of fabricated 
ventilation and size of remain in the extensive care. 
There was one randomised control trial comparing 
very early (less than 48 h) versus late (14 - 16 days) 
tracheotomy in patients with breathing failing [17]. 
The early team had a considerably lowered mortality, 
pneumonia and time of mechanical ventilation. 
Nonetheless, it is not clear if the endpoints were 
specified a priori and whether the result information 
were blinded regarding the results of randomisation. 
These results require to be validated in succeeding 
scientific trials. Early tracheotomy at 7 days of 
mechanical ventilation is appropriate for patients in 
whom weaning and extubation are not likely prior to 
day 14. 
A systematic testimonial and meta-analysis 
comparing very early tracheotomy versus late 
tracheotomy in injury patients located no difference 
in days on mechanical ventilation, length of ICU 
remain, regularity of pneumonia except for patients 
with extreme brain injury [18]. 
Yet, there are not nearly enough properly designed 
researches to establish clear guidelines concerning 
the timing of tracheotomy. Variables other than 
absolute time may contribute in the decision to carry 
out a tracheotomy: enhanced patient comfort and 
interaction in addition to boosted nursing care. 
Specific types of patients such as trauma patients 
rather than intricate clinical patients, are most likely 
to have an enhanced benefit of early tracheotomy. 
Subsequently, the timing of tracheotomy should be 
individualized. An international research found that a 
tracheotomy was done after a median of 11 days [19]. 
• Complications of Tracheostomy 
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Tracheostomy issues can be considered in 3 period: 
immediate, early, and late (Table 2) [20]. In one of 
the most recent potential randomized tracheostomy 
tests, adverse occasions connected with tracheostomy 
were common, particularly bleeding, but were not 
serious. All clinicians that are credentialed to execute 
tracheostomy should know with the correct 
approaches of taking care of difficulties associated 
with tracheostomy. 
Table 2. Complications of Tracheostomy [20],[21]. 
Immediate Complications Early Complications Late Complications 
Hemorrhage Hemorrhage Tracheal stenosis 
Structure damage to trachea Tube displacement Granulation tissue 
Failure of procedure Pneumothorax Tracheomalacia 
Aspiration event Pneumomediastinum Pneumonia 
Air embolism Subcutaneousemphysema Aspiration even 
Loss of airway Stomal infection Tracheoarterial fistula 
Death Stomal ulceration Tracheoesophageal fistula 
Hypoxemia, hypercarbia Accidental decannulation Accidental decannulation 
 Dysphagia Dysphagia 
 
• Percutaneous dilatational tracheotomy 
versus surgical tracheotomy 
When elective tracheotomy is shown in critically ill 
patients, the method of PDT supplies important 
benefits over ST [22]. With PDT, less scientifically 
considerable injury infection is observed compared 
with ST, probably due to minimization of local tissue 
trauma and a tighter fit between cannula and the 
surrounding tissues [22]. There is no difference in 
blood loss in PDT versus standard tracheotomy [22]. 
A sub-group evaluation of the big meta-analysis by 
Delaney et al. revealed a reduced occurrence of 
bleeding in PDT compared to ST done in the 
operating theatre [22]. PDT appears at the very least 
as safe as ST, as determined in regards to peri-
procedural problems [22]. The method can be carried 
out bedside, therefore preventing the need for 
transportation of a critically unwell patient which is 
potentially fraught with issues. As suggested in a sub-
group evaluation of the meta-analysis of Delaney et 
al. contrasting PDT with ST, this most likely converts 
in a survival advantage connected with PDT [22]. 
The event of long-term difficulties is probably not 
influenced by the choice of strategy [22]. A few 
studies recommend a decrease in tracheal constriction 
with PDT [22]. 
PDT likewise results in essential price financial 
savings compared with ST, by obviating the need for 
operating theatre time along with using procedure 
place personnel and equipment [43]. As the operation 
schedule is bypassed in PDT, the moment interval in 
between making a decision for tracheotomy and 
doing the procedure is much shorter [44]. 
CONCLUSION: 
Tracheotomy procedure is a commonly performed 
treatment. Management of tracheotomy is necessary 
to avoid difficulties. A lot of patients going through 
tracheostomy are seriously sick and even small 
complications of the intervention can result in serious 
consequences in their already unpredictable wellness 
problem. There is still discuss on optimum timing 
and strategy of tracheotomy. Studies comparing early 
versus late tracheostomy recommend morbidity 
benefits that include less nosocomial pneumonia, 
shorter mechanical ventilation and shorter stay in the 
ICU. In critically ill grown-up patients calling for 
long term mechanical ventilation, tracheotomy 
performed at an onset (within the very first week) 
may reduce the duration of synthetic ventilation and 
length of remain in intensive care. Percutaneous 
dilatational tracheotomy (PDT) seems a minimum of 
as safe as surgical tracheotomy (ST) as measured in 
terms of peri-procedural difficulties. With PDT, less 
wound infection is observed. When PDT is compared 
to ST performed in the operating room, PDT is more 
economical, minimizes the time between the decision 
and the performance of tracheotomy and has a 
reduced death rate. 
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